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SOLAR HB AT

The Retardation of the Earth's Motion
on Its Axis by Bolar Influence
An Important Paper by
Captain John Ericsson,

At the meeting of the National Academy of
Sciences held at Northampton, Massachn.
setts, lnat week, an important paper by Cap-
tain John Eriesson, the celobrated inventor,
was read, the subjeot being **Constancy of
Rotation of the Earth Incompatible with
Solar Imfluence.” The PAPEr Was Accomphi-
nied by the fellowing letter from the anthor:

New Yonk, May 27, 1860, —Dear Siri—I have
the honor o present to you, [or the National
Academy of Sclence, an extract from au *‘Essuy
on Solar Heat,” upon which I am now engnged.
Also, two partially finlshed plates necessary to
elucidate the subject. It 18 proper 1o observe
that I bave made numerous experiments to
uscertain practically If solar hoat can be ron-
dered nvallable as n motive power, and that 1
huve constructod several solar englines, <ome of
which bave atlnined a very high rate of speed,
fully establishing the practieability u# the
scheme,  These experiments have led to o care-
ful consideration of the dvnamic energy of the
sun's rocdiant heat, together with Investigations
relating to some important practical results of
solar heat,

I may mention, also, that In order to facllitate
the investigntion 1 have constructed o solar
calorimoter and a solar thermoreter, by means
of which it has been possible to determine with
abegolute precision what Sir John Herschel and
M. Pouilet nscertained approximately gome
thirty years ago,  Indeod, such o degree of pre-
cision has been attained that the temperatare
aud dypumiec energy established by my instro-
mwents indiente with conslderablo necuracy the
ecccentricity of the earth’s erbit.  Thus during
the present warm weather the real temperature
produced hy exposiure to thesun's rays ala given
genith distance, ns well as the dynnmic energy
developed, In unite of heat, is far less than
during the last winter solstice, when the tem-
perature was scarcely 15 deg. above Fahrenheit's
2ero,

The Intended essay, which I expect will be
publishied in about three years, will contain de-
talled engravings of the several instiuments em-
ployed in the Investication, together with l-ull'lv
oue tables relating o the otservations niade.
The most important fact intended 1o be estab-
lished will be the dyoamic energy of the sun's

sadinnt heat before WU enters our ot I:-] e, nd
well s the actunl emporature of e san s rays
before infloeneced by the atmosphora and

vapor, ar by terrestrisl o | peed hardly
observe that pediable tables of the dynamic eners
gles and temperatu

re of the sun rava, forench
degree of zopith distance from 6 o clock Tn the
morning to 6 o'clock in the evening, will furnish
precige dotn for determining the diminution ol
y and temporature during the passage of
the rays through the aunosphere, irrespective ol
the nature of the canse of that dimination.

Already the mvestigations have advanced far
enough to justily the assortion thot the teinper-
ture of the moon under the full effect of the
sun's vertical rays will be determined with posi-
tive npcceurney. It will also be satistactorily
shown that the nlerior planets are not subjected
to such o destructive hent as supposed, and thit
the temperatire of the sun and the amonnt of
heat constantly purted with have been greatly
overstated.

| force 8o vast
‘ plied

some onses to 200 fect per second, conseqnently

| takes place during the transfer of the abraded

matter from the river busing, Bearing in mind
thag i speed of 200 feet por second corresponds

form an ldea of the enormous foree of which
the earth has been deprived during the forma-

| tion of deltas prmllh-.q‘ by rivers lowing towards
the equator.

The matter composing the Immenso deltas of
the Ganges and the Misslssipp), In order to ac-
quire au augmentation of clrenmferentinl velo-
¢ity corresponding with that of the outlets of
those rivers, has demanded an expenditure of

o fores which the earth has sup-
that nstronomers might look In that di-
rection for an explanation of some of the re-
turdation which the lunar tablea reveal. Un-

\ with o fall through o spaco of 025 feet, we can

| questionably the Mississippl, Ganges. and Indus

alone transfer n suiticiont quantity of matter in
the direction of the equator, and thereby con-
tinunlly extinguish 20 great an smount of the
earth's pig vica that, unless It can be proved
that the loss thus =ustalned in connterbalanced
by the ulu\r.nﬂmn ol the genernl river syvstem of
the globe, o retarding force must be admitted to
exiet sutlicient to diminish sensibly the rolary
velocity of our planet In the course of ages.
THE MISSISSIPFD BASIN,

The question whether such n proof can be
Turnished, or the fact established that retarda-
ton aetually takes place, 18 not by any means Lo
absurd as might at st appear. 118 true, we do
not know what quantity of water or sedlment is
carried o the ocenn by the several rivers; but
we can compute with sufficlent precision the
extent of the river basins. Accordingly. if we
could establish a inean of discharge of some very
extensive bosin. comprising all the varintes of
climate and soll, the question could be satisfuc-
torily anawered, Fortunately there is one river,
and that the longest on the globe, draining the
greatest extent of surface, with but ene import-
unt exeeption, which has been necurately, thor-
oughly examined, viz.,, the Misslssippl, Not
only has this great viver been thus examined,
but it comprises every varlety of goil and eli-
mate, its sonree belog among snows and lakes
frozen during a great portion of the year,
while its ontlet Is poar the tropies. How coms
pletely the Mississippl boasin represents the
avernge of the river systems of both hemi-
H]|'l|('l't'n will be understood from this fact, that
althongh the rain gauges at its northern ex-
tremity show only thirteen inches for twelve
months, thoge of the gouthern extremity reach
sixty-six Inches, with every possible gradation
of rain~fall in the Intermoediate space.  In addi-
tion to this important eirenmetance, the basin
covers 21 deg. of lntitude and 85 deg. of longi-
tude, or 1460 miles by 1750 miles; hence com-
prising an area greater than the entire Buropean
continent west of the rivers Vistula nnd Pruth.
[t may be confldently assumed, therefore, thnt
the Missis=ippl busin represents the average dis-
charge of water and sediment 50 nearly that eal-
culations basged thercon, ,J]l'!':if'(l to the river
svstems of bhoth hemispheres, excepting some
of the Northern Asintic aod Ameriean rivers,
will exlnbit & gonernl result differing  but
slightly from what would be established if all
the rivers hiud been examined.

I propose to present, in another place, o synop-
gig of somoe poinis which benr directly on the
subject under considerntion, contained in the
elaborate oflicial reports on the Mississippi viver
made by Humphrevs and Abbotr, 1861, which
report reflects o much credit on those oflieers
und 1he COrps of Ly ll'_'l“'.l]‘h':i':ll enzineers ol the
United States.  Some caleulations will, however,
be submitted, in this place, based on certain
facts established by the reports alluded to, in
order to give in advanee o distinet notion of the
smount of disturbing foree which attends thoe
abrasion coused by the action of rain water in
itz comrze to theocean, over the Mississippl basin.

In a future communication I will present par-
ticulars which canuot fail to interest you. [ can-
not, however, omit to stete belore concluding,
that the observations winde lust winter positively
disprove the accnracy of Nir Jonn Herschel's
estimate that, owlng o the eccentricity of the
earth’'s orbit, the temperature in the Southern
hemizphere durlng our winter solstiee Is 23 (e-
erees higher than during our summer, on the as-
sumption that the absolnte zero s 250 degrees

below Fahrenzelt's zoro, . »

I am, dear sir, yours truly,

(Bigned) J. Bt ssonN
Professor John Menry, President of the No-

tionnl Academy of Scicnce, Washington,

P. 8,—It will afford me much pleasure to for-
ward to you shortly a copy of the aunual records
of the University of Lund, in Sweden. lor the
present yeur, containing some of my specnli-
viong with reference to the physical constitution
of the moon's surface. My investizutions by
means of the solar enlorimeter and solar ther-

tions presented iu the reports of General Hum-
phirey= aud his able condjutor, fouuded on obzer-
vitions continued duriug a series of years, show
that the average quantity of earthy matter cor-
ried into the Gulf of Mexico, partly suspended
in the water and partly pushed along the bottom
of the river by the carrent, amounnts for each
twelve montlis (o 903, 100,000,000 of pounds,
This enormous weight of matter Is contributed
by numdcrouns large branches and upwards of one
thousand small tributaries, The mean distanee
ong the streams m which the sediment is cor- |
ricil o its course towards the sea exceeds 1500
miles; Lot the true mean which determines the
amount of foree neting to check the earth's
tion s far less,

The annexed maps of the Mississippl river
basin bave enabled the writer to determine thit
18 centre is situated 70 deg. 10 min, west of the
mouth of the maip river, and 10 deg, 15 min.
north of the same, in latitude 40 deg. 15 min,

rota-

mometer, prove conclusively that the temperi-
ture of the moon's surince under the full effect
of a vertical sun, owing to the abgence of an at-
mosphere, s not suflicient o render meércury
flund—much less will suow melt under such a low
temperature. The Irresist infercnce 1 draw
from thie fact Is that our satellite, i place of
being o *dried-up, sut-scorched body,” & cov-
ered with lce and snow, the peculing retlection
vheerved resulting from enormons masses of ice
upheaved sl broken, durlng the cooling und
consequent contraction of the body, while the
peculing formation of the genernl surfoce, the
innumerable circular cavities so unlike anvihi
which the internnl heat of the earth has
dueed, is the result of hot water foreed ont
contraction, scooping ont the lee, and forming
those yast surronnding banks of snow and con- |
gealed water which oxelte our wonder: ulti-
mately, during the lust effort of Inteenal heat,
ralsing those conieal projections of lee which, in
80 mony cases, stand isolated In the middie of
the ot bottoms, the frogen ocenns and lulkes,

J. K.
Captain Erlesgon's paper reads as follows
CUSSTANGY OF KUOTATION OF THE EARTH IN -
PATIDLE WITH sOLAR INFLUEBNLE
[ovestizutions relating to solar hoat, undet

taken chlefly with o view of ascertaining accu-
rutely how far the dyunmic energy of the madinnt
hest of the sun in be made =u
producing motive power for the vt
eivillzed life, bave led me o consider, AMODY
other importapt practical  manifestations ol
solar encrgy the abrasion of the eartl's sur-
lace, capsed l..v the Mow of rala wuter in i
coureg to the sea.

™ 1 M .

Lhe expanditure of forco during the transit of
the abraded matter (rom the land to the sea
calléd for onaceount of friction and other resist-
ance not haviog a direet henrlng on the question
intended to be diseussed;, 1 will ot ones onter
upon the main subject, the conslderntion of the
eflect produced on the rottion of the earth by
Lhe ohavig -»_f-]t.--u-é"ur.-l. of the enormous misess of
matter detached by the flow of raln water. 1t 1s
evident that the effects resaltinge from the
cliapnge ol !u--iti.tll'l of the matter abraded are
twolold as regnrds the earth’s axial rotation, In
the first place, this matter Is brought nearer to
the earth’s cenfre, excepting In o few instances
owing to the elliptical form: but genernlly the
altered position Involves an approach to the
curth’'s centre. It needs no dewonstration to
show thiat such approgeh tends Lo increase the
rotary veloolty of the earth, sinee the welght
transferred moves In n less clrele dt the base
than ot the top of the helght from which it de-
seends, congequently calling for the extinetion
of a certain amount of Its ois siva, The lncrease
of rowry veloelty imparted to the carth from
thls canse ls, however, almost inapprecinble.
Becondly, the abraded matter, besides its echnnge
of lm-ilfun relatiye to the carth’s condre, will, in
its course townrd the sea, either approach the
equator or recede from it In the former case
the change will cause @ retardation, while In the
latter it will nugment the ecarth’s rotary motlon
round the axis, The vastness of the amount of
force thus continually operating, the first-mon-
tioned tending to absiractand the last-mentioned
to impart ois viva, will be rt'.u.lll_\'ll‘l)ll(_’f‘i\'(!d, an
reflection that there are only lour important
continents, two in each hunﬂa‘,:lu-ra. and that
congequently the distance from the centre of the

principal river basing to the sea ls 80 greal l!uur
the matter detached from tho land by the How of
rain water 18 curried over 20 degrees of latitude,
in some Instances, Hence It 1s removed from or
brought nearer to the axls of the globe many
silllons of feet. An sugmentation or & diminu-

tlon of clrcumierential velocity, smouniog o

urvient in

s Lses Of

The reader will find, on lnspeécting the section
of the earth represented on plate 16, that agroe-
able to the above detérmination the centre of
the Mississippl basin rotates In o circle of
15,554,752 [eet rudius, and that ite velocity round
the axis of the globe Is 114740 feet per second,
The womth of the river, on the other hand,
rotates ina clrele ol 15,246,102 feet radins, with
a eircumferontinl - velocity of 1826080 feel per
seeontl. It will be secn, on comparing these
velocities, that an  Inereased cireamferential
veloeity of nenrly 179 feet per second must be
luparted to the sedimentary matter during its
conrse from the cenere ol the busin 1o the touth
of the river

FHE DBRAG ON THE EARTH'S ROTATION.
The question bere priosents (tself, where is the
motive energy lovome from to lmpart the in-
creased veloeity aequired durlng the transit?
Weare compelled to answer by an admission
that the earth must supply the needed force. In
other words, an amount of the carth's vis vica
correspotding with the fores required to gene-
rate the angmented speed, will be extinguished.
There s, s course, no uncertalnty about thils
propositlon, Given the guantity of sediment
discharged ot the mouth of the river during a

[
It may be summarlly stated that the calenla- \
|

500'6 fect is necessary to genemte the same, The
amount of vix piea of which the carth is being
deprived «rery second by the waters of the Mis-
sisslppl and ita teibutaries during their flow 1o
the sca will accordingly be 19, 2243, 000,000 of {oot-
l;numleu As the mind capnot proporly compres

end the magnitnde of this force, let us rodues
it o a atandard with which we have becomne
famillarized. A horse-power 1a 83,000 pounds
ralsed one foot high in a minute, or 550 pounds
ralsed one fool high per second, Dividing the
before-stated total energy by this standard of
A50, the important fact will be established that
to make good the loss of vis civa which the
enrth suffers demands n constant oxpenditure of
556, 1135,000 horsc-power.

What provision do we discover for making
good this stupendous drag on the carth’s rota-
tion ? The witers preciplitated on the Mississippi
basin como chiefly from the Gull of Mexivo,
rniged from ita surface by the radiant heat of
tho sun, The gulf belng situated soull of the
outletof the river, the aqueous particles possess,
at the commencement of the ascent, a grealer
clrenmferentinl velocity than the basin, aod
hence tend to impart motion to the ntmosphere
during thelr northerly courde. On purely dy-
namic considerntions, that motion and the mo-
tion of the agueous particles ought to restoro Lo
the earth the lossof pis viva sustalned, !-r-mtlntl
golar influence be not present.  But solar loflu-
once s present; the atmospherie currents do not
move altogother in accordance with static laws,
but are controlled and perturbed by the heat of
the 2un, an onfside force competent to disturb
and destroy terrestrinl equilibrinm. Heneo, we
find that In place of an ensterly motion of the
atmosphere tending to restore, by its friction
ngainst the surfoee  of the basin, the
loss under conslderation, the sun s fre-
quently expendivg s vast amount of me-
chanienl  energy roductive  of currents
which, by frictlon in a contrary direction,
angments the loss. It would be futile to at-
tempt o demonstration to prove that, owing to
solar fnfluenee, the friction and other resistanee
called forth by currents of alr and vapor, is in-
adegquete o restore the loss of pis viva sus-
tained by the earth in consequence ol the In-
crease of rotary velocity which It muost lmpart
to the waters of rivers running towards the
equator, Nor would it be less futile Lo attempt
a demonstration showing that the friction and
reslstance produced by such eurrents poassing
over the Mississippl basin from west to enst, is
suflicient to restore the expended foree of
45,000,000 haorse power exerted In an opposite
direetlon. Those who imagine that Laplace’s
theory of compensation relative to atmospheric
currentsg is ul]nplivuhlc in this caze, and who con-
sequently will contend that the great disturb-
anee which our figureés have incontestably esta-
blished tcorrects itself by the means discussed,
will do well to retiect on the precarious nature,
the obvious uncertuinty of the forees relied npon
to restore the lost vis viva.

RIVERS PLOWING TO TOLAR SEAS,

Some allusion to the rivers which cnrry sedi-
mentary matter toward the poles ja dalled for
betore dismissing the subject. Let us consider
the River Lena, for instance, which, tnkes its
rise in the Yablonol Mounmuins, in the castern
hemisphere, latitude 53 deg,, and empties its
waters In the Arctle Oceans, lutitnde 795 deg, 25
se¢, Calculation shows (hat the effect of such o
great difference of latitude will be that a pound
of matter tmnsferred from the source to the out-
let of this river, demands an expenditure of
dynoamic energy represented by S609 foot-pounds
in order to extinguish the greater vis vion pos-
gessed ot the commencement than that retained
at the termination of the descent, The centre
of the basin, situated 02 shown by the tables in
latitude 60 deg. 55 min., rotstes with o velocity
of 4 feet per second faster than the outlet
of the river, a rate acyuired by o full
through 1444 feet. The basin of the Lena
covers 514,800 square miles, Assuming that the
annual precipitation reaches only thirteen inches
and that the discharge at the mouth of the river
is only 0°25, like Northern Misslssippi, the force
extinguished and conseguently exerted in the
direction of the earth’s rotation will amonnt to
17,589,000,000 of foot-pounds per second—very
nearly balancing the retardation caused by the
waters of the Mississippl.  Buot the waters of the
Lena, unlike the great Bouthern river, do nol

{ directly enter a heated caldron, to be ot snce

fixed period, or given  the extont and depth of
Lhe delta of the ‘vli--i.--i,i.I;l_ and the speciic
REAVITY OF 118 seditudntary matler, we onn state

with perfect acourney the nmount of retardatisn
1O L overcomae by e oarth eyve ggeond, or the
Lok amonnt ol o ra 10EL during thie forma

Liu!l of the dilia

It bas been wlrendy stated that the mean an-
nual discharge of eurthy matter at the mouth of
the Mississippl 1s 905,100 millions of pounds.
The centre of the basin, indieated on the din-
grain representing the garth, before alludod o,
bDodng S401.820 leet nearer the axis than the
mouth of the river, we ean readily ealealate thnt
the incronse of rotary \E!tll_‘il}' will b, a8 nlready
stated, 170 fect per second: o rate soquired by o
tull through 5000 feet. The clements are thus
furnished for determining with precision  (he
amount of #ix viea which the earth must it
with in consequence of the change of position of
matter attending the abraslon during the tlow
of the rain water from the bagin to the mouth of
the river, Multiplying 908,100 millions by 5006,
we prove positively that the’ amount of ‘energy
to be given up by the earth in order to imrnFL
the stated Incease of rotary velocity to  he
abmded matter, exceeds four hundred and 1ty
two trillions of foot-pounds anvunlly, Bui the
formation of 30,000 square miles of delta, vyar
which the Missis i[r{'li now runs, has required
ages, during which the earth Las boen W G-
ingly deprived of vis viva. Computution is
scarcely needed Lo show that nnless some o e
quate counterncting lorée hus been in nlnsl'uti.;ﬂ
i perceptible diminution of the carth's i
veloclly hus tken place,

There s another point connected with fhe
sibject of retarding influence resulting from
solar heat, which caunot be puassed over, byt
which I appronch with much diffidence—the
guestion whether it can be shown thit w guif-
cient compensatory force Is acung to make Eood
the immense wnount of dynamle cnergy ex-
pended In lmparting the increased rotary vele-
vlty to the water which forms the vehkiole of tho
sodimentary matter in rivers running towards
Lthe equator.

The mean rate of discharge of the Misslssippi
into the Gulf of Mexieo somewhat exciods
48,000,000 pounds per second, We have ulreudy
seen tiat :5“-, position of the centre of the basip
is 8o far north of the outlet of the river as o
place the latter 2,461,320 feel further from the
axis of the earth than the former, and that this
difference produces an increass of cireumferen-

nxlal

converted inte vapor. The previously chilled

| masses of the Lenn flow into the great polar

refrigerntor, and from themee are  rans-
farred to the evaporators In the equutorial
regions., This trausier, oy illl:lll[\'. canuot
be effected without o counsiderable fetreat

from the earth’s axis, so0  considerable,
indeed, that before the reguired evaporas
tlon takes place, the waters are further from
that axis than thelr source at the foot of the
Yublonol Mountains, Caleulations are super-
fluons, The simple fact that the welght which
fparted the motive foree during the couvse
townrd the poles hng, during the transfer to the
evaporator, been removed to o greater distance
from the axis of rotation, shows that the n-
parted ris viva ol 17,584,000, of foot-ponnds
wr second hag beecome more than neatralized.
Ihius, we flnd that the waters of rivers tlowing
into the polar seas, although Imparting a vast
amennt of mechanical energy in the right direc-
tion, cannot possibly restore any of the loss of
the curth's #is piva ocensioned by the waters of
the Miszisslppl and other rivers discharging into
the seas of the equatorinl regions, .

I now dismiss this subject, the consideration
of which 1 have entered upon with so mneh
diffidence, leaving It with those who deem
Laplice's theory applicable to prove that the
amount of vis viva which Is hmparied to the
earth by the vapors condensed on the -‘“*-"‘“'l‘ll"
basin, and not again evaporated on the samy,
adequate to counteract the continually retarding
force of 55,000,000 of horse powor.

ABRASION BY THIE FLOW OF RAINWATELR.

Returning to the subject of abrasion and the
retardlug toree indisputably exerted by sedis
menlnry mativr enrried toward the G nLor, wa
have now to consider that branch of the subjact
which relates to the recovery of vis vioa resulp-
ing from the lowering of the carth’s surface by
the abmsion caused by the flow of rain water,
General Humplirey's official report of the Mis-
girsippl river shows that the annunl dischnrge
of sediment and earth (of w speciile gravity of
1408 or 120°8 pounds to the cubile foot) ounts
to 7.474 millions ol cuble feet. The Red rviver
district of 97,000 square miles, dralned by the
Bayous  Atchafalayn, . !
Fourche, 1 not Ineluded in this amount, and
hence the stated discharge 18 contributed by
1,147 000 quare miles of |‘.l-lll,‘-l‘.lu'h Aquare
mile accordingly vields ap only 6516 cuble feet
of earthy matter, and as this quantity would
cover only 73,108 gquare feet of surface Lo the
depth ol one inah, it will be scen ll..n_.tll.‘.- entire
surfoce of the river basiu only loses 1-:306 part of
an Inch o dejth peranui. I'iis fnet, E:!‘li}lf"ll"l‘
by n careful expiminiation ol Q river basin }sh:vh
covers o considerable portion ol Lhe carth s sur-
foce, |8 one of I;ru]n;nul interest, It enubles ns
to determiine with certalnty thit it will require
450 venrs to lower the suriace l_" the -“"""-""1'["
basin one inch, and that the mighty “fother of
walers” must toil for 4272 years to lower the en-
tire surface a sloele foot. =

The m-mr:u:ltbip pasin belng only 500 ."""t
above the level of the sea, the toree tending o
restore vis vina through the approsch ol the
abrided mafter towards earth’s centre will be
lnsignlticant, The problem 111:1{' be presonted o
a very simple form by stating that the diminu-
tlon of :-lrt-mnﬁ:ruudul yelocity produeed by an
approachh of 500 feet from the surfnce of I{m.
Misslssippi basin towards (be centre of the
enrth amounts to 0077 ool per -u-t"uud. n rate
sttalned by u fall through 0-00001203 foot. Mnl-
tplying the weight of sediment discharied per
annum. 9085, 100,000,000 pounds, by O0OIS0S,
we fiud thut the energy to be extinguished, in
other words, the foree fmparted in the direction
of the earth's rotation, merely amounts 10
10,881,451 foot-pounds Jur anmum. This small
and wholly Insppréciable compensatory force is
further reduced Ly the eounteracting influcuce
sttending the elevation of the level of the ocean
1-49,055 of an inch apnually consequent on the

entering sedimentary r, the formation of
the delta.
Loaving out of sight thls trivial elevation of

the ocean level, an dl?ld!n;{‘lho 10,881,451 foot-
pounds vis vioa restored by 452 trillien foot-

tlal velocity so considerable that a fall through

pounds lost, it will be found that the approach

Plogqueming and Lo |

of the abraded matter toward the centre of the
earth senrcely recdvers 1-41,000,000 part of the
energy parted with during the change of position
in the direction of the equator

RPFFECT OF THE WORKS OF MAN.

Another cansé of retardation of the earth’s
rotation connected with solar influeace remains
to be congldered, viz,, that resulting from the
exerclse of human intelligence and human
musele, alike depanding on solar Influence.

The work of man has nssumed such propors
tions already that It must for the future enter
into nll neenrate ealeulations concerning the re-
tardation of the axisl velocity of the earth.

We may not be able to oxpress by figures (o
what extent the anclont Egyptinns by the exer-
clee of thelr muscles incrensed the length of a
day, vet tlose reasoning compels us to admit
that the removal of thousands of millions of
ponnds to an increased distance from the axis of
rotation during the erection of their pyramids,
in gome loealitles, coused a retardation, which,
after the lapse of ages, will bo marked by o later
rising of the sun than If those pyramids had
not been erected. At the present thine, however,
man, directed by superior Intelllgence, and call-
Ing to hig ald varlous forces emannting from
golnr heat, Is bugy trunsferring  matter from ({2
original position om 80 Jarge & seale thot per-
coptible disturbiance will be produoced. A modern
first-cluss cluy, It may be observed, weighs more

than ten  such  structures as  the Great
Pyramid,” the Dbuilding materials  being

almost invariably obtalped from  below the
surface of the ground, and henee removed
to n greater distance from  the axis of ro-
tation. In addition to the enormous masses of
stone, and earth io the form of bricks, which
are thus removed, we have to eount the welght
of iron and mineral coal raised from below the
surface of the earth, amounting to billions of
pounds annually.  Let us bear in mind that any
compuitation of the weight of hnman habliations
and other structures which In course of time
will be piled up above the surface of the enrth,
Lased on the present rate of Incrense, and apon
the present habits and necessities of our race,
would fall far short of tho welght which will ac-
tunlly chinnge position during the next and com-
Ing centuries by the hand of man. Unquestion-
ably, before the earth shall have recelved its full
complement of inhabitants, and man's Intelli-
gence shall have renched the elimax, changes so
extensive will huve been made in the disposition
of matter near the crust, that ordinary ingtro-
ments for measuring will prove préciseé enough
to give to the eye a conception of the extent to
which the earth’s centre of gyration hoas been
disturbed by human interferénce.

Respecting the annexed tables, the following
r.'\.r]mmliull will probably be deemed suificlent:—

The extent of the several river Dasing—1486 in
all=have been ascortained from the best maps
extant, By reference to Plate XVI, showing
the enstern part of the Mississippi basing it will
be readily understood in what manuoer their
boundaries have been Inid out. A line is drawn
on the map dividing the territory equally be-
tween the source of each river and tributaries
mnd those of adloining basins. The boundaries
being thus defined, the areas have been ealeu-
Inted in English statute miles, the latitode and
longitude of the centre of each basin belug
determined at the same time,

By considering the earth as a perfect sphere,
TO2141 miles in dismeter, according to Bir
John Herschel's determination, the caleulations
hiave been rendered extremely simple. This will
be geen Ly reference to the sections of the earth,
plate XVI, which contains all the elements for
computing the rotary velocity of the centre of
the river busing, and of the mouths of the rivers,
Theee velocities are entered In the tables for
ench river basin, also the diminution of ois niva
cansed by the trausfer of thesedimentary matter
from the centre of the bosin to the month of the
river, It should be observed that owing to their
trifting influence on the earth's rotation, and in
order 1o save space, all the Euglish and Scoteh
rivers' basins, whose sediment is transferred In
the direction of the equator, have been
entered together in the tables. The rivers of
Irelond bave also been entered together. Tt
should, however, be understood that in comput-
ing the loss or gain of evig eica, each river bhasin
has been caleulated by itself; the amount entered
being the result of the whole quentity of sedi-
ment translerred towards the equator, The arca
of basin entered In the table is accordingly the
total, The river bpsins of Sweden and Norway,
belug very numerous and nnimportant, have also
in some districts been entered together in the
tables, like those of Great Britain., Finally, the
narrow const districts, in both hemisplieres, have
been computed and entered in the table inn
slmllar manner.

INDIAN RIVERS.

The quantity of sedimentary matter dis-
charged by the Indus, Guoges, and Brabmapoo-
tra, being known with tolerable nccuracy trom
actual observation, has not been computed ne-
cording to standard furnished by the Mississippi,
which 15 one pound of sediment per second for
every 40008 square miles of basin,  Besides, local
circtimstances, such as the heated waters and
profuse evaporation of the Bay of Bengul, nnd
the close vicinity of the Himalaya Mouutalns,
n_-'n‘dt-r the Gunges quite exeeptional.

Fhie discharge of earthy matter of the Ganges,

enitered in the tables, Is, however, not o greal
us Sir Chorles Lyell estimates in his “Principles
of Geology."” A brief explanatinn will show
that those estimates arve somewhat exaggerated.
I'hie quantity of matter earricd down the Ganges
al. Ghazepoor being known, viz., 6,365.077,440
cubie feet annually, according to the observa-
tions and computations of Rev, Mr. Everest, we
have only 1o nscertain with: precision what irea
14 druined by the river and Its branches abore
Ghazepoor, in order to prove that Sir Charles
Lyell has overestimated the souree of the forma-
tion of the deltn of the Ganires.
_ The maps of India helng reliable, T have found
it quite easy 10 define the extent of the basin
drained by the part of the river under conside-
ration, ns well as that druined by the lower part
and Its branches; lkewise the aren dmim-all by
the Brahmapootra and its tributaries,

The basin of the Gunges, above Ghazepoor
contains, agreenble to accurate determination.
187,100 square wiles. The basin below Gharzes
poor contains 287 200 square miles, and that of
the Brobmapootra @7T9.000 square miles. The
quantity of matter which pussos Ghazepoor
being, as Indicated by the total amonot already
stated, at the wean rate of 20176 cubie feet per
spcond, we might shew by -'”I-'I.llll,’\' that the
wean discharge of  the lower part of (he
Gounges should be 36678 cuble feel per second;
bul Bir Charles Lyell sintes that the abrasion
of the river and its tribntarles below
Ghazepoor Is greater than above. This may be
g0 (s regards the Gogrn, Guoduk, Khosee, and
Teesta, which deseend from the mountaing: but
the southern tributaries;, and especially the
lower part of the main stream, which runs
with = ¢ontinually decreasing speed,
cannot possibly vause an abrasion greater thuan
the Gopees above Ghazepoor and its many
tributaries desconding from the Himalaya. I,
therefore, we admit that the basin below Ghaze-
poor contribuies proporfionably 50 per cent.
more earthy matter thun above that place, our
estunate will certainly be ln excess of the real
fucl, The Ganges below Ghazepoor, the basln
of which, ns stated, 18 237,200 gquare miles, will
consequently discharge 88267 cuble feet per
gecond. The Brahmapeotra, nssumed by Bir
CUharles Lyell to carry down proportionably the
same nmonot of matter as the Ganges above
Ghazepoor, baving o basin of 570,000 square
miles, will contribute 408'71 cuble feet per second.
Adding the contribution of Upper Ganges bafore
speciied, the total quantity of eart ‘)'muuur
dlln-hufl-‘,*"i into the Bay of Bengal will he 694°14
enbie feot mean rate per éccond, or $1,373,248, 851
eubic foot per annum. The estimated quantity
of 40,000,000,000 cubic feet per sunum named in
the Principles of Geology will thus be found in-
consistent with the data on which it apparently
is founded. The annexed tables, it hurdly
ba stated, c:l.-nuln the quantities determined lliiy

foregoin eat.ln.mlulm on a speclfic
thc‘_“yo 1-1.|§ for the sedimentary matter in a
dry state and upon the areas of the basins
gpecified.
AFRICAN AND OTHER RIYBUS.

Respecting the African rivers, none of which
have been entered in it will auflice to
state that they bave no material infiuonce on the
earth's rotation, from the fact Wt the two prin-

clpal rivers, the Nilo and the Niger, flow In op-
posite diroctions—the former tb?mh tho p?.?n
and the latter towards the equator, There ls,
however, considerable difference of Iattitude In
favor of the Nile; but this eannot be far from
linlunced by the tor quantity of sedimentary
matter bronght down by the Niger, as proved by
ita delta of 240 miles of const. The general
course of the other Important rivers of Africa,
the Benegal, Zambesl, and nmnﬁc rivers, Is so
nearly parallel with the equator that they exor-
clse no appreciable lnfluence on the axin
tion of the earth.

Australia being dealned by rivers the course of
which are directed to all points of the compnss,
and, congequently, of no account as regurds the
earth's mutlhm. hins lkewlee been excluded from
the tables, 1t may be observed thnt the basin of
the lmportant river Goolwa and Its belbutaries,
excepting the Callewntin, 18 altost on the same
paraliel with the mouth offthe maln river. Hence
senroely any disturbing force 1s produced, not-
withstanding the great extent of the hasin
draiped Uy the Goolwa. The Amazon, which
drains more than two millions of square miles,
strikingly lustrates the feeble influnence of
rivers the contres of whore basins are pearly on
the game parallel as thelr outlets, more partien-
birly when, Hke the Amazon, they are situated
near the equator. 1t will be seen by réference to
the tables that the enormons masees of golid
matter earried to the ocean by the greatost, river
on the globe deprives it of only 70,000 foot
pounds pur s¢cond,

CUONULUSIONS,

It need hardly be stated that owing to the ex-
isting nncertainty regarding the smountof pre-
cipitation in the Iilgher ]:ll_illll]"ﬂ. not to mantion
our total want of information as to the propor-
tion of sedimentary matter conveyed, especinlly
with reference to the great Asiatic and North
Amerienn rivers, no perfect table cen be pre-
parud at present, or any relinblo caleulntions
made to determine the nmount of ois tica re-
stored to the earth by the rivers dowing w the
poles. But this uncertainty about the precipi-
tation In the polar regions, and the quantity of
solid wmatter discharged into the Arctle Sens,
does not In the least Invalldate onr estimate of
the mugnitude of the retarding influence on the
enrth's axial rotation, cnused by the numerons
rivers flowing towards the equator,  Indeed, tho
stnndard furpisbed by the abrasion occasioned
by the waters of the Mississippl, viz., one
pound of solid matter per second transferred to
the mouth of the river for every 40405 square
miles of river basin dralned, will be found
rather below than In excess of the general
avernge of other rivers runuing in the dircetlon
of the equatorial regions. Hence no reagonable
doubt can been tertained that the earth as shown,
by the tables, sustains nloss of vis vica of 30,504, -
658 fool pounds every second,  Multiplying this
sutn by 50,400 seconds, we learn that every sne-
ceclding day marks o diminution of the enrih's
vis viva of 440,808,451, 200 fool pounds, in con-
sequence of the change in position of the
abraded matter earried towards the equator,

Future investigations must determine to what
extent this lossis reduced by the counternoting
influence of the abraded mwotter which s carrled
in the direction of the poles,

In the meantime, the moagnitade of the retard-
ing foree which we have Indisputably establizhed
by onr caleulations and tables, compels us (o
admit that constuney of rotation of the earth is
fncompatible with solar influence,

rotun-

__ICE OREAM AND WATER ICE.

ICE CREAM AND WATER ICES,
THE PUREST AND BEST 'N THE WORLD,

This colebrated Briok Tee Urenm and Wator Teo can he
carvied in a puper ts nn)'r!mtl of the city, as you would
candy. Fifteen or twenty different kinds of thom are ke it
constantly on band, and ONE HUNDRED DIFFERENT
FLAVOKS can be made to arder for those who desive to
have somaothing pever before seen in the United States,
and superior to any [ee Uronm made in Kurope,

Principal Depot—No. 121 WALNUT Stroat,

Branch Store—No. U SPRING GARDEN Stroat,

EVS F.J. ALLEGHRETTI,

DRUCS, PAINTS, ETO.
ROBERT BHOEMAKER & 0O,

N. E Corner FOURTH and RACE 8ts,
PIMLADELPHIA,

WHOLESALE DRUCCISTS

Importers and Mannfacturers of

White Lead and Colored Paints, Putty!
Varnishes, Ete,
AGENTS FOR THE CELEBRATED
FRENCH ZINC PAINTS,
Dealers and consumers supplied at lowest prices

for cash, - - - | 5 HH!_
LECAL NOTICES.
N THE ORPHANS' COURT FOR THE

CITY AND COUNTY OF PHILADFELPHIA.
Estate of ABBOTT H. FULLE R, decoased,

The Auditor nppointed by the Court to audit, settle, and
adjnst the first and final  account of Ha\lllk} B, KL
LER, administratrix of the Estato of ABBOTT H, FUL
LER, decensed, and to veport distribution of the balance
in the hands of the accountant, will meet the partigs in.
torested, for the purpose of his appeintment, on MON.
DAY, Neptemboer 1, 1x, st § o'clock P, AL, ab his
office, No. 423 WALNUT Street, in the city of Philadel-

THOMAS J. “UBI;RI{L.
uditor.

Ha.
81 wim 6t

]PS'I‘:\TE OF JOHN W. GRIGG.<LETTERS
A4 testamentary having beon granted by the Register of
Philadolphia upon tha will of
JUOHN GRIGG, de d, all persons having claims
op the doceased :1‘(\! reguosted (o nutt'lh' lll-!LI‘!xanmur\“
and all persons indebted are requested Lo make paymant
1o . l.[CU]iunl'Z W, ;_Illhl)ll‘lf.,
No Sk b6 FIFTH Sirugt,
Orto N,

the cil{,‘uau\ gonnly of

CHARES B, DUN
No. 236 WALNUT Streat,
B M mbw I‘.'::;Lll-_\.-m. -

]“-‘s'l'.\'l'E OF EDWARD McBRIDE, DE-
4  goasod ,— Lettors of administration upon the ostate
of stlddecedent having been granted to the andersignad,
all persons indebtod to said estate aro requestod to mske
payment, sud thoss having olalins to present themn with-

out delay to
F. MORTIMER LEWIS, Administentor,
EAST WALNUT LANE, Germantown.

B Do
Ll ERRICK & 8 0
SOUTHWARK FOUNDRY,

No, 420 WASHINGTON AVENUE, Philadelphia
WILLIAM WRIGHT'S PATENT VARIABLE
CUT-OFF STEAM ENGINE,

Regulated by the Governor.

MERRICK'S SAFETY HOISTING MACHINE
Patented June, 1868,
DAVID JOY'S
PATENT VALVELESS STEAM HAMMER

D. M. WESTON'S
PATENT SELF-CENTRING, SELFP-BALANCIN
CENTRIFUGAL SUGAR-D {ING MACHINE

AND
HYDRO EXTRACTOR
For Cotton or Woollen Manufocturers,© 710 mw)

7. VAUGHN MERRION. WILLIAM . MERBIOR
JOHN R OOFE.

BARGH. FARRELL & WARREN
DEALERS IN PAPERS
OF ALL KINDS,
NO. 631 CHESNUT STREET

AXD
KO. 624 JAYNE BTREET,

~ PHILADELPHIA.
1 R B G U A B D B8,

FOR STORE FRONTS, ABYLUMS, FAC-
TORIES, ETC,

N B

Te9m

Patent Wire Ralling, Iron Bedsteads, Ornamental
Wire Work, Paper-makers’ Wires, and every varioly
of Wire Work, manufactured by

M. WALKER & SONS,
g sfmwl No. 11 N, B1XTH Street.

OHN FARNUM & CO,, COMMISSION MER
'.l S " aaeighia s Tiokiog, oo,

WINES.

THE BEST
CALIFORNIA WINES

California, Hock, Claret and Sparklix
for Table Use,

California Port and Brandy, for Med
cinal Purposes,

California Angelica and Muscatell, t}
FPinest Ladies' Wines,

AT
FERKINS, STERN & CoO.

Nos, 14 and 16 VESEY Btreet, Now York,
No, 188 TREMONT Street, Boston,

And Nos, 8 and 38 LA SALLRE Btreet, Chl
For sale in Phlladelphina by

BIMON COLTON & CLARKE,
JOUNSTON, HOLLOWAY & COWDEN,
CRIPPEN & MADDOCK,
BULLOCK & CRENSHAW,
RISK & MUSSON,
WRIGHT & SIDDALIL,
ROBERT BLACK & SON,
THOMPSON DLACK'S SON & (0.,
JAMES R. WEBR,
By A. H. HAY WARD, Germantawn,
EWEN & BRO., Canulen, New Jorsey,

ago

——

PHILADELPHIA,

Messrs, Perking, Stern & Co.~Tlie Wines
nished us from time to time Ly your hopse ha
given entlte satiefaction to customors, wnd am ng
A staple article in our trade. We fire pleased o
able to say that we consider them wentirel ™
Truly yours, SIMON COLTON & cm[‘ih R

July 93, 1569

PPHILADELYIIA, July 03, 184

Messrs, Perking, S8tern & ('n.—\'n'ur‘l.'r'll}.1'i|
become a staple articie of merchandise with us

give our customers universal satisfaction, 1

Bch examination a8 we lave given them, and g

Teports we hear of them, we have no «lnul-f of th

strict purity.  Hespectinily,
JOHNSTON, HOLLOWAY & IWDE

. o . CAMDEN, N, J,, July 03,
Mesara, Perking, Stem & Co.—Owr experience
your Wines and Braodlus reachies back ! most to
lntroduction of the goods to the prople of the
inntlc States.  We have taken paine at oiffer
times, to submit them to sclentitle men for ¢xamin

tion, and, from their reports, and the gy i

y the |
mand, we belleve them pure and koow thie u‘x l.utI :
satisfnction.  Yours, very truly, 1
52wl 4m EWEN & BROTHER

HER MAJEST
= CHAMPAGNE,

DUNTON & LUSSON,
215 BOUTH FRONT STREET,

esarsasuNRRARS A sERa Y Veasbanarans vesanlenanias Vanh

’1‘HE ATTENTION OF THE TRADE .
ah l-;a;hcj:nd to the following vory Choice Wines, ole.,
DUNTON & LUSSON,

16 SOUTH FRONT STREET,
AMPAGNES.—Agonta for hor Majosty, Dua

OH
Mouatebello, Uarte Bl
Farre's Grand \r'i: Hu:::l'ﬂfj:;tt? \ma’h‘ _nnd“l’.'hi

man & Co. of Mayence, Sparkiing Mosolle o fH

MADEIRAS —OIld Island, South Side Heserve,
SHERRIES.—F. Rudolphs, Amonti opaz, ¥
lotte, Palo nnd Golden Bar, Urown m.u.do' - !
PURTS.—Vioho Velho Hual, Valltte, and Orown,
ULARETS-Promis Alne & I,Hn.. Montferrand and B
deava, Carets and Bauterne Winea,
GIN.—"Medor Bwan,”
HEANDIES,—Hennossey, Otard, Dupuy & Uo,'s varig
vintagos, 14

TARSBSTAIRS & McOAL

Noe. 13 WALNUT and 1 GRANITE Strests,

Importers of
BRANDIES, WINKS, GIN, OLIVE OIL, ET0,
AND
COMMISBION MERCHANTS
For the sale of

PURE OLD RYE, WHEAT, AND BOURBON Wi
KIS, 528 3

ARSTAIRS' OLIVE OIL—AN INVOI(Q
of tho above for sale by
HSTATRS & MeOAL

OA
B I8 ipd Noa 198 WALNUT and 21 GRANITE S4
CROCERIES AND PROVISIONS

NEW SPICED SALMO

FIRST OF THE SEASON,
ALBERT C. ROBERTS,

Dealer in Fine Groceries,
Corner ELEVENTH and VINE Street

ICHAEL MEAGHER & O

No. 928 Bouth SIXTEENTH Etreet,
Wholesale and Reta!] Denlers ip

PROVISIONS
OYSTERS, AND SAND CLAMS,

FOR FAMILY U
 TERRAPINS §18 PRER DOZEN. 2

nmn

~_ENQINES, MACHINERY, ETOC.

& PENN BTEAM ENGINE
=peatE BOILKER WORKS. —NEA¥IE & L
] PRAOTIOAL AND THREOR#TIC
ENGINEERS MACUHINISTS, BOIL
BA KIS, BLAUKSMITHS, and FOUNDERS, haf
for many years boen in sucoessinl operation, and !
clusively engaged in ballding and n;lmlring Muri
River nmnu} tgh mdlnw-pmun}nmn ollers,
Tanks, Propellurs, ste,, sto pectinlly ofter thaeir
wvices to the publio ns belng Vnﬁgpm to contruo
.n&rnmor 1 mizen, Marine, River, and lonary ; b
sols of pstterns of oreat o
orders with quick 4 oh.
making made at tne e and Lo
wure Fine Tubular and Oylinder Bollers of the best B
?,r'lu:lj‘:i EII-II. Iron, i”ﬂi‘f&ﬂﬂﬂduﬂl dlﬁ. Im
rom and Brass all desoriptions, Rol
""ﬁfm work connecled with

Borow Cuiting, and

.hl?r" hlum.:a spacifioutions for all work done
TRAW

uuhhnwnnt freo af oh work unt-nd.“

have mm w| d

The sul dh-a -foom for reg
f boats, LRI
Ao SIAD eears Fioae. falla” oo e gy nd ary
s - JAOQOR Q. N
EAFT
JO
sy BEACH wrgai‘n"f;' :

LOUTHWARK FOUND TI
WASHINGTON Strests, RY, FIFTH
‘H!{;;? .l)l:l. FHIA.
CHK & SON
ENGINEERS AND MACH NISTS,

manufacture High and Low Preasure Stean, Rng
for Land, River, and Marine Serviee, i
Bollers, Gusotneters, Tanks, Iron Boats, ete,

} astings of all kinds, either Tron or Brass,

ron Frame R 7
Raliroaa Stations. st Co® W 0Fks, Warkshops,

Retorts and Gas Magc

tm J::yeddcon:‘tmlcdzgmu’ Of the latest and 1
esoription of Plantation -

Sugar, Saw, and Grist Mills vaul.f.f‘mm'}?""

gines, ete, contors, Fiters, Pumping

Sole_Agents for N, Billenx )
?b'i"&’%\ﬁﬂ":: Patent Hteuu‘?mgfﬂ?
e Mook ¥'s Patent Centrifugal Sugar

C'RARD TUBE WORK

TWENTY. THIRD and FILAER'Y sy
. Ne. 49 North FIFTH Street.
T)®. KINKELIN CAN BE CONSULTED

EAEIRE BLATE MANTEL WORKS.—J. B,
KIMES, No, AMORKSNUT Sirost ~ Aliwimg

b Bl VENTE 3o pociai, Ofios boars,



